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Abstract of J P2001 138273 

PROBLEM TO BE SOLVED: To relieve 
shocks of a robot receiving from the floor 
surface when the robot is landing onto the 
floor. SOLUTION: This leg type mobile robot is 
composed of at least a lower body part and a 
trunk formed over it and generates various 
motion patterns with motions of the lower body 
part. The robot is equipped with a sensing 
means to sense the off-floor period and a 
control means to lower the impedance of each 
joint actuator during the off-floor period and 
return the impedance to its initial value in 
response to the sensing of landing. During the 
off-floor period, the impedances of the joint 
actuators are lowered, and standby for landing 
is established in the condition that the joint 
actuators function as buffer. 
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im& i4]$ $>tz, ( c ) mmmz. uiBa#. y b 

cOZMP #3Sg(S#|*Jte;& § * *r v 7" 

fc , ( d > f9ia*T"/7- c c ) izm^m^m^ 

W^^tti. ZMP #£5&U*l*3fcA. -5 J: 3 (ct9IEo 

m 

[ff$3 1 5 1 4-&< * &TJ&4: , KFIW»±JrCSR 
;^-y&^t£P:^iintf'.y hoHaSSfeTft-? 

%-iemmm.b ( a > mmmm^ MiE_t 
flt^s^^i^fciij^r&iw^L. av/xa. mist 
mmmmwmi-z i a tc , km 1 a# m 2 ^ig 

. ( b ) *ff fr ftffi 

m x a cmibs 1 m&2 <mm^wt<v&« mwt 
mm. 

im$tm 6 ] MfBxx-^r ( b ) x-a. taiEa* y h 
1 a# ss 2 & - 1 *raa t -t 

imsm 7 ] § c c ) iiec, frien^y h 

iOZM P #$%ffi®!ftfc$> h IP^kV^thXrr v 7' 

t. ( d ) m&XTv? ( c ) tz&n&m&s&FSg. 

mMittzte, ZMP #>£:5£i8ii*i£AI> <fc ? tfilEn 

m 

[HM 1 8 ] >M%< b hT&t , STFK^J^tiBift 

t , ( a ) mm?mmuxv hmfflmQ&sfr* 
>mthXT -yrt, ( b > mmmzmvtf'y 

^fi&ISiaj'tSXr .(c) miKBTOi&n* 

■y ^fowrat-i&rr & .(d) mm 

( e ) mmmm^y hnmzup&mtix 
tv/l ( f ) fl^2MP#ffia@aaw«rtK:*&*» 
s*^^-ri»Ar7 7°h. ( g) m^Tvr ( f ) 
izm m%^%mm-i:$>->tzzt izmir . € 
sz m p$mm%$m.®mzA$> x a iz mm^m^ 
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h£tk<m>bm.mmmmmxTtfz> x a e 
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[0008] 1 ofcL Mffim?&&£X*>i>. -f%h 

k#r#l>, ^id&iMill^ AHl^. U^f 

A^WSTCfS £k**t^ ^T'S)^ -5 . 
[00 0 9] i3 lofcL A»^-h^-kLT±S 

*S®(ctittS AWiSSrtf>£Jl£fr ? p*> 

£<9Stf>n#»/M;L AHtfAiiSSSWSsfcS'i 
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(#Uf£. r 2 ^ffp^-ybc7)uyhP 
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mt&zt &m ■ w?±0^±&iEXt?h o * 2 
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kBiift. a#vb<9fl*H»rt^fL£r\ thk 



[ 0 0 1 2 J AHSPJK-y b<»)fflj£k , 

SL -f&;b*>Af§1k<D ri£^j k^3E3fe&W&*i 
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ffl^AH^«^)« , r^a"t^tSr»^*'fl>fcftt=« 

(O^SSapiffi^AMasK-yhtfi^-C&i. 
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r^mt^<mfb \ \ o mfrw-yff* »*« l < 

t o o 2 7 ] Mz-ii s m^vt^y^-7-^y^yvm 

t^^A^il, KW*l*IW!ttv^*tff ? . z\co 
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art-4*iB*Ri:, KmmifT'ft * ^ fc *atm Lfci 
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[ 0 0 4 2 3 ttz, *fflKm2<?>Wffli. k i 

an#7 hxh^x. fnen*'.y h«xiit»^f 
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ffi§^§^2«IEij^ek, BufBBlSlXH2£0lSl^ 
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B«fa±^*ii*[5]k{»[fiit#gt, av/xti. 
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mi*:* o%m*k o (f^ : as 
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4^^®^^ &fSfPt 4 i k h . 
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feit^*"® & - k ^'r & § . 

t o 0 4 5 3 z:z\x\ mmmmi, mm&mit: 
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mmmx*Ttf& x a kmbu 1 2 
[ o o 4 6 3 ifc. Mia$(JP«±, **§t, tirtan 

[ 0 0 4 7 ] ifc. #ffc^<0S£3«0l}gi5«U ^< 4: t> 
TiSk. iTFJS<0JJSrtiiii6Sn3t±#i:T«jfiSii, 

£»ti>Jg i ^i»&k . mdJ^^mmwm 

wmwmi-mmmbzmu wmmm&* 

m^mtizmi m&z m p tfvm£%.w&fii>z$> s*» 
«&f * k fc «> t, BPMsaau^aw*-?*: 

[00483 =»s«#^3«rafc{IS*WW»niIf v 
M:ifti^ o#yMi, »HIIW*tt«tfi0iff™ 

tn#7 W^TfcHHBfcioTnjKv h 

[oo49] tm<Mm&Mt* mmm^hi z t 

-*>*3H£T§tfl>kki^ **t«aiLteikt 
tR-Ti k i 0 . gJP^fflaS8UKi&fE£tr fc i 

fr-ytfciv*. 

[ 0 0 5 0 ] W^IM^flMi. ^< k 

Mv#v hmmumTh^x, ^Kt^rmzmn 
o , ( a ) fiUffttMs* ciaiEKirr^*x-*<7W y 

tf-^y^SffiTS-frS^T-yTk. ( b) *^B#fcHff 
mmr?i-^-?cM yv-yyxZjtnMlzmt 

[00 5 1 3 *f6!HO»4<^(B!liBKfflSiW«Wffit*JV^ 
*C, Iuiexr'y7° (b) Ttts SrgmfS^IST^Wfc: 



btfcin. 

[ 0 0 5 2 3 ( c ) *m&. MEn#-y h^Z 

m pj&ggssMirtfc* saxsfrfcfls&f *xt v r k , 
( d ) friaxr ( c ) ttsttsfjsisa^swi 

b^^^^SI-SXx'yTk. £SS>teffi;c.Tfei 
n. 

[00533 ±tz, *mtffi50mmi* 'J?%< kt> 

TJftk, |gT^±^miS$ti/i±#:kT«$^. 

Tis«iHij(=i o^tfaHty^-yfciis-f 

liSIEmft#iatfHlllrS*4ISl«W»*ftks 1u 

(a) mmm^z. mihmmmmammz 
wmu m/xa. mzTmmmwzimt&x 

o tc, MfSSS 1 XtflS 2 flSBimito** PSHAWS* 

r-yTk. (b) mmzwiLtizbtzmLx* urn 

2^IEUf#e^^&|iM-r-&^7 i vrk, ikSr#Si 

[00543 *mnM5mmmmmijm£&^ 

X. mZZrvT ( b ) XU, B9lEo#7 h^WKOS^ 
{iS^^JPilSIU^T'TA^ i 3 KfldSS 1 &t>'^ 2 

mmth X o hz IX i> i i\ 
[ 0 0 5 5 3 * fc, ( c ) Jtffiaet, WSaXv hcvz 

( d ) MBXr >yT ( c ) £iitt*3pJ^S»3&*S}SiWr 
Z M P^f^CA§ i o fcfffBn^vy 

[ 0 0 5 6 3 *fcs *»W««f6«lBIIBt± 4 ^=5:< k *> 

t&n#->y T- wmtffiXhiX . ( a ) fjlBW^Kin 
#v b^^^^^S^^^iJtSXx-y Tk , 
( b ) iMBKE^ijn#7 htOMTJ^^maJl-l-^x 
■y7"k , ( c ) HulBll^Sin#-y Y<Mm%?mt:WL 
StSXf 'y^k .(d) ISieW^SSosK-y 
SSfg«S:lgjei-S^Ty7-k .(e) tJIBP^SJO 

Z M P S b^fr*Wtt%*T v 

•rks ( g ) IuIbxt «yr ( f ) tfetts|ii@i**% 

^WT'fe -ofzZk lzj&t§ LX , <SBBZMP««aaBc5eil 

^xr'/Tk. ^ftfli-t$;fc&#Ek-ri»ii^«jD 
Tf^vvmmymx'hh. 

[00573 ^wnn&emmzmumirmt. m 
mnm*x*fo&z\b*m>Lizz\t\ l zimLxmmT? 
<f^-?<n4 y^-fy^^-f^hxf-jTb, 
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[00 58] mm&ltzZtteimiX , m 

o izmmmt sxf77t§^ km*. xi>xw 
[0059] *wm% ^zfficom. »fliSii 

m%wimiz£-?xwt>Mz%%x*fob^ . 

[0060] 

[ 0 0 6 1 ] H 1 gj 2 t(4*5SB«HSfifc:«S *i£ 

Ai^xiiA^o^-y moo *w%mrm<n&* 
frhmmLtzm-*^Lx^z>» §4>t. @3t(i ^ 
(DmrnuKv v i o o *m*i-r nass s ^jos^js: 
imhz^Lx^h. 

[0062] H3 {CjR* X o fc, A^Io^v MOO 
fi, 2^KSfciiSfl££'tf±ffri:. mmmW^ 

mnntx-m^tn. 

[ 0 0 6 3 1 M%> 1 £;*dft&irif». M»3-ffl 

[0 0 64] at, mmt. mmtv+mt. m 
mv~m9t. ±M3-miob. mw^^w 
lit. B«M3-ifti2t, ^m^teh°7f-wi3t, 

#*HBn-;Hi 1 4 . 1 5 <bT«$ixl. . # 
AM9ftfktTjb&. fit, ¥SP1 SOfirfESfWi, odf-y 

h i o o^^^^jm^^fWJWfcsttss-^ 
[0 0 6 5] 4fc. mm$. mtv+mt. tm 

1 0 0 6 6 ] 4fc, TK&ffiJiEf 4«-*«JWg|Jtt, JKH 

Wl8t, raSiJt-y^»l 9b. jaUffiflfK-yf-ite 
Ofc, OTn-;Hi21^, JS»(JaS) 22i:T« 
KMift7f-«[l 7 fcflSgBffin-/H*l sm 

*mm\zmv$v v 1 o o^iisraftMSrg 
*r$fc<oi:ts. Attars u&g> 2 2ti, mmz 
mm& ■ m&&<nm*%A,tmm.X'h&i>K * 
mmte&hAfmuXv v 1 o o<r>%m&£uu&s& 

[0067] &±mmtii$ , *nMi5Sfcflis aPbIM 

P^MOOMiUtl £#fT3 + 7X2 + 3 + 
6x2 = 3 2g*«*#tl.ii:t£*4. fit. 
-fO^W tt^AHllntf M 0 0 L *> 
3 2g*SfcKS§ixSIRT'{i*v\ 15ft ■ Sgfl=i:<9fi 



mStmt &Zbib i X'%&Z\bi$.lS? &Xi>%^° 
[0068] _B* Lfc X o =5rAHMD#-/ h 1 0 

sgRfct±7?*j.x-**fliVYt»3 

izmx^t&zb. 2&mtud^$:immmztti 
xmmm*?ioi\bt£Z0mmfrk. r^f-^x-^ 
m-mnmx'h tzt am* u\ witit 

* ■ ix.y hfciWLfc^ r<o>hsiACtr-# ■ 7? 

v-x- r?i-2-x.~$\izmvx\±. miWfftmxte 
mzmmztix^mm^i 1-333 

[0069] EHtett, AH3Sn^-y h 1 0 0 

At»?#>y h 1 0 0«, t hwE3]S*Sffitfc««8l 
xx-yh30, 40, 50R/L, 6 0R/Lfc,«« 

5mm3---vh8otx*ffi$iziiz> mi, rru-l^ 

[0070] AflBiniKv h 1 0 0^*<0iftfHi, iS'Jffl) 

xx 7 h s o tz^xfflmtfflwztii . mm*=* ? 

h80(l CPU (Central Processi 
ngUn i t ) fy/^tU ■ ^7^t?)±S0»:3 

y^-^yh cia^L^v^ x-ffimzti&mmmi 

WmW&vXv h 1 0 Of5&fiM(g*fc0>T-* 

*t^V%) *k**^«fJ5l3SliI»8 2i:t?«dE$ixft. 
[007 1 ] ^MMTti. S^Sii. p#'7 h 1 0 
0 i4W(c|BSW4 fc* W < v t U ( 0 

if, AMn^fy h 1 0 O^MW^trtiJ^^i. *i© 

^ wM^-^frb^m^m-h'mtfti:^*) . 
mmm^mmz^. 

[0 07 2] H3fc^UcO#-y h 1 0 OfinZMffiB 

^§tLl> 4 t*bfe, 5tSPxx y h3 0t(i, WiS3 
Hft2, -SrTOt'-y^W3, l«Wlfo-;H»40#*t 
^mfSMTO3-filiT^^ax-^A 2 . MlS5fc'7 

^ a 4 ^nmEiss^T v ^ . 

[ 0 0 7 3 ] 4fc. h4 0C(4, flt»e-y 

f« 5 , fl#n->m 6 . *^3 -W7 co#^ Sr^t 

|,{^t 0 -y^fST^^iX-^A 5 , ^P-;Pttr^ 
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[00 74 3 4ft. MaSi-vNSOR/Ui, ±Mx 
x-yh5 1R/Lfc. MII^7h5 2R/LJ:, ff 

«8, JBWWn-*«i9. ±J»3-«tl 0. JHHBStv 

3 , #MB8Bf n-/WWi 1 4 C0#^r SrfgE-f ftJSWSif tf 7 
*»7??-:«.x-:?A 8 , HOTn-;HiT^f-^x- 
*A 9 , JJ83-||ll7?f\a.X-*A 10 . JWTOK-yf- 
«T?f-AX-*A„. flfflHfo-/W«i7??-iX-* 
A u , ^WPSISIftvf-ttr^f-AX-^A^. ¥1M 

0- AW?^x-^A H #mmie^£ftT^ 

fto 

[ 0 0 7 5 1 * ft „ -x b 6 0 R/Lii. 

a-7 h6 1R/Lfc, I&x.yh6 2R/Li:. MSB 

6, mmv>vi-m 7, jkbbsbd— /mtis. asm 

b -y f-tl 1 9 , JSlTllfifb >y f-« 2 0 , mm ipn-;k 
#2 1 «#^^a^l»I^li53-ttT^^^x-^A 
is, fli»b7^W7?^x--?A 17 . SS«o-;U 
tt7?**x-*A 18 , raiSt°-/^W7^^^x-^ 
A 19 , JltKffiK-yf-M^f-jLX-^Aj,,. £US» 

ft* 

[00 7 63 #7?faI-^A 2l A s -t4, iOJf* 
ft*-* ■ ^LX. y hftfcfgi&Lft^OVVhPAC^ 

^•r?fax^ mm 

[0077] Sataxy b 3 0 , ftWi-'yf4 0 , 
Katxx 7b50, -y h 6 0 & fc" 

XyM*fc v T^^^X-^iaSlj^ffl^JSMgPS 

5, 4 5, 5 5, 6 5#**l-e*lEflt3*rC^ft. 

ftm*l&*yif91&tf9 2£5§*^4fci:fcfc» * 
ttSUxx-yMOflfclt. S»2rtraW-SS»-tV9-9 
*miWCIi, ^b>"if9 3i:L 

1- 9 3(7>aj*(cj:0, J^2 2<9*#Rtflilfa!BE, 

[0 0 783 ±tMfflt8 0(i. 4H=>^9 1-9 3«ffl 
7Jt^tTliJ©fflai3 5, 4 5, 55, 6 50#*t 

JBu *#. atTFKeoffiiiLftirf^^l©Ktl»Ci:J&«"C 
**. aiM8llt x— f • 3^>H*K:ft"j-C. 
MMMWl. ZMP (Zero Moment Poin 

t ) mil. ft&iiitL ±jk» mmz%z*Wi&t 

-niVYt&MmSS, 4 5, 55, 6 5t3KS*f 

ft, 

[0 0 7 9] ^LT. ^<?)IiJM»3 5, 4 5-T 



^^Aj, A 3 -fc*fLTK»iMfflWi^S:ai*'f 
ft. rzMPj kfi, *HT4^J£R7Jt;:<ift 

ft. rzMPSi5Ij fcfct WitfnjKyM 0 0O*ff 

ijfei«& if fcz m p m < mmmtt . 

[ 0 0 8 0 ] acts X^LftAISSc?#«v MOOtfe 

[0081] 15 ttt, ^^m#Ji^-01i^7a 
-f-^-h^BsSrClMLT^ft. &T\ :«7n^f 
-V- h^Xf -yrfc-owti^-fft . 

[0082] n*f-/ h l o 0 *i|ifl«SrffcHr 3 fc Ur 

77sn ) , m&^m^mfhtitzmmm^y^ 

9im9 2tfti>liZ*7mt%'>X (XT77S1 
2) , ±l!f»|I8 1t^%Tlt«MiM^S*l.*. - 

x\ %&Mfm*x'imwzm-t&. 

[0 083] mmmmmftLtizkizmtx. #na 

Kr7?i^x-?c^[J$A^-?iI£»f ft U-r 
■/7°s i 3 ) . i OUttWteWu 7?iK*x-?<7M y 
b-*y*M£TfftJ:^ »^-*£»f 

mt%z>cox\ mmmtzimmtLxmmi. m& 
&wt* wmudw* z t wx% ft . w= . muto 

^MIBBKP&if, flSffifcSfi<;*;&*ffi3&£g(tft7??-* 
[0 084] H6fctt, n^yMOOtffl^l 

oor^^AX-^tcM-ri»^-^[i]g&fc-e^w^2 

Sr 7 A - Y^v 9 1 ft * 4 7-«MW»Tft ft . figfl^ 
i±fi^MH2 0 1 ffiffi®J«2 0 

7Ji:5SE^t^W$U^2 0 2, 203 tA7J$ 
it, 3ffi»J»3S2 0 3^aj**«7^f-iX-^2 0 4fc 
m&Ztl, 7?faX^^2 04^'»tS, 4ft, 7 
;f A x-^ 2 0 4^#|£§ixftxy 3-^ (®^L^r 
^) ^^cO©^tBfS^fig$iJ»2 0 1 {zy a -F 
-y ? Silft i: fc i , IfcIWi 
«2 0 2 17 -f- KAy ^ Stift . 
[0 08 5JH6tS^-K„. K ui , K vp O#^i±, C 
cr)^-TFMnmz^X<7MW^)<-?X"foZ> . ^ii 

ft.rttJ:'?, 7^f-j.x-^200^-f yb-^yx 
tiffiT-Tfto 

[ 0 0 8 6 ] 7?fax-^ 2 0 Ott, *7HS 
^Tfio-tf-^M^^vy^-yTftLt^-^ ■ ^x 
<y ht^jSSLft^-f T-eo/J^AC-9--*' ■ 7^^jlX- 

^-c* o . miitt&mAizmizmmtix^mm^ 
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1 1-333 8 6#HjiB|gtgg^$irTV^. 

[0087] mm 5 izm~> x vm&mzn ^xmmt 
^fvTs 1 4tiis imf9 
2&t t> tetftc* 9 ( £>& v ^4-^-fey^:* yfc 

=5r0) , n#7 h 1 0 0£M£*JTf &£T-#flg-t 

E008S] zix. ntfy h i o o<7)mmm&zti 

ht, Xf77S 1 3K£^T^ELftS5Si5T:J'^X 
IgSJvC, o#-y h 1 0 O^iJ^JW^tg^Ht^Bfr^ 

[00 893 JJCV^T-. nl7M0 0«ZMPM 

y7*S 16), ZMP#^®I$fc&Wlff , 

£AI> 4 5 tn*7 b 1 0 0£fl«0g»£SSg-r£ U 

T77S17) . 

[ 0 0 9 0 J ftfu ZMP#£5g{S8fcfeWf , 
[009 1] H5 fc^f 4 3 &fr*MM(M;ifcf , 

jWHBrtfi: LTUffif 44t«Tni?K v h 1 0 0<nmm 
[0092]**:, nijf -y h 1 0 0OM§K£V^T 

[ o o 9 3 ] &tz, n*--y h i o otmmix. mm 

?fai-M^ yt-^y^HfSL, mftefflWR 
Bicfliif Lfcftli , z m p 4 §£JM#JS»S^ 
Smtfy b 1 0 0<OZMP#£5SI#fcA£,i:5fciB» 

a^fcT. h i o omu 

[ 0 0 9 4 ] II 7 tt4, 3|fffcl§<75«Bi*Ji(cRI-f 4fl!!<0 
«*7n-f-^-b<^*t@JBLTV^. 

[00 9 5] n#>yM 0 0j&*«WWff*ff-3t (*T 
77'S 2 1), ffi^iafifcifettfe^fttfililg-fe^ 
9 1 Xtf 9 2 & £:*7:KJBfc & o T ( Xf -y 7' S 2 
2 ) , ±fflffl&8 1 ttiVvtniK"/ b 1 0 0«9BUfstt!8 

[0 0 96]^Srf¥*MJLfc£fcWESLT, n** 
■/MO 0«JbBai^«««K)«Wtisft4evf* 



PSfS*S**ftK#S-r* (X^-yrS2 3) . 
[0097] H8fcHU n#*y h l o oco±.m%tfim 

mmth 1 1 fee, tk ■ wai&s^*ii]tttsi-s 

fc, n#-y t- 1 0 0£>M# ■ PU&jWWW* 4 o tzutf 
■y M 0 0 £2&mm*& . ^SH, JS3t*»i?>ndC-y 
h 1 0 0£fM*&ttMG4"W)iat <*S ) h#»\ # 
JE^ffSf Slif^a'CvfiHG' J: 0 i>£< . 
[ 0 0 9 8 ] XT-y7°S 2 4T14, M£<«!*y-9-9 

9 ) , o^-y t> 1 0 0#*Bffc»Hf*S*r 

[ 0 0 9 9 ] -eLT, ojKv h 1 0 O0?**#*ftiB3ft. 
Jtn^H 0 0<rmfoti c T&& 4 a fcotfy bO 

(Xf-y7'S2 5) . 

[oioo]n*'»/Mo o^ac^w^^^o-^J 

mmitxMmAstiw&X'hi. mmioMWh 
mb&wtxommm^ t %wmxz hx%?> 

■5. 

[0101] Xr-yrS25tfcitSMfti&^J: , y, 

iirri$(2c@§) G t zxftm*z.b\z.%z (fiL, 
g 0 >g f ) . z<D^nwmmmzm%.mTmw$> 

•tc\kX\ utfy h 1 0 OtfmBfrbXlftWBM* 
[0 102] fit, 5t*i(t41fti6^ 

(4, Su^g-fe>'^9 3^fi*WinES^ffl&iii. ; 5r^ 

4 a ^#^ts«^igift^^5iM Lxmmth ( 
m&Mtmxmmmfto t. Moot 

fflIIlS/lS«»t±tfL*JSiS3#lS3!pfeT'fc4. 
[0 1 03] 01 lttt, ^^tD^'yM 0 0«M 
^fi[S&jSG 0 ^A>^G F (^l6§€^^i:^ffl^^ 
(t4fflS*i:<0BBfli*f-+-b±T*LT^S. iDft 
#Mtet4, S'i>&S^£G 0 j6»4»^G f t T^as ^SBr 

T 3 ) tft4**ftynybLTH*. HH* i A»i>¥'lS 
9, ifLtttMLT*1B^fegtt5«»*FcDfeMii4 

=Sr 0 , y*?h im>H(ffibz£ ~>XW. 

[0104] &VVC\ n#.y h 1 0 0<£>ZM Ptf&gfc 

mufmmbt:&mz$>z>fr^frzmwi-& ur 

77°S2 6) . ZMP^SH«t**ftLtf. gc^«« 
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tAft i 3 Cn^ y M 0 0 £*<0S#£g3g-tS ( * 
f'y7S27) . 

[ 0 1 0 5 ] flfcfr. ZMP**38eilWfciMUf . 
S#JB£*£*7tft. 

[ 0 1 0 6 ] 07 t^t J: 3 OTlBg^MttUtf > 
tft-fc^T"£ft. 3£t. MStfewoi, iMH 

5aa^«Hi*3TS^a36«a«tfi< £ft i a %m>* 

[ 0 1 0 7 ] #^fc*i^T{i. nsKv MOO 
<7)ZM P^glidA^ 1 3 tSSNBIfflfcl?'? - 1 
T\ *J^fco# v M0 0j&^LTL*5i:V>5 2 
«»4ffl!IBr«IB t Eiarfi - i ft . 

[ o i o 8 ] m i 2 wi, mmwem^mmm 

<VM£7v-1-*?-h<7)m&X'WMLX^Z>. bit, - 
<07P-^- h ^Xf 'v 7°t-?^T»f $ . 
[0109] oaK-y 1- 1 0 OiWIf^^l t (Xf 
77S31), PJi^Ei5fcK*t^*ifc«i»B-fe>^ 
9 1Atf9 2#fcit:*7#*fc4->T (Xf77'S3 
2) , ^JI^SlKfev^Bif^RJS^tfcaiSiiS. - 
d-CloKfStt^tt, ^>y7^^l5f?r^?Rt«9 

[0110] ffi$£bff£&t*ffl Lfci i: fcJEg , ±$U 
«SF8 lT-(i, 35»-fe>"9-9 3«tfrft£St, 
SSajUT (XT77S33), foWlTOl&£tft 
>y7S 34). #BIM*t&VrC N r<KS#¥ 

Mj kit. m&>v$y ^ i o ocvgmz&^xmmi 

iZblggStiWrnnZtino. OJlfyMOOWft 
T£ ( v> ifffl#<^»aM(rCtt&&V vtffc*- 
^XJiM^^T) t^tftS^? WI^iS^H 
;I^tft¥ffl*>Mi£«tfflStft (113» 

[oin] &^x\ mM¥m±.izt$miim%im 
HteKSti (XT7/S3 5) . ^mmm^za^ 

X, r^S^M^J fcfcL n#y h 1 0 0<W&£tf>£ 
^&BV^m«J£¥ffit*£L*:i:£t, D#y h 1 0 

0 #£5g£«o£ I) KfSB±icfltW^)i t X'fo 
ft. M£«f, M£¥ffi±t^U^£¥tffl^tft 

(Hl4£#HS^fc) . 

[0112] fiszMP&jsai'rs Ut'vt 
S3 6) . r£izMPj fcti, mmmtemm 

Kfcfc t ft*-* >htf&a h45fc«lfIM« 
ZtX'foh, 

[0113] mm?* v?s37 xn. w&z m p m 

[0114] ^JIBfteS^SWTftiKf , n#y h 1 0 



AX-^KSS-frT, ^,ZMP*%it£»$|*!t 
Aft J: 3 1, D#7M0 0«JS»*SaW* Ux-y 
7*S 3 8 ) , 

[0115] ±»Lfc J: 3««»IOW«lt», odfy h 
1 0 Ofi, «fl^'f'{i#(c«ai«¥®fc:*f tT3cSL 

3 9T'«, otf-y b 1 0 0«££U:§B» 

m7m^xmwLti£omwmmm^x'i> * 

tone] st s £H 1 2 est J: ? ^mmm 
mmzmttf. osKv mooii Bi^ffla4«t±»t« 

* -ctwRt ft i *»r * s . z &>im. mm^iz^y v 

0 0<7)-SXii^il3&«i6»tS t i^fcnTligtt* . RSO 
^<P^t^-i:^-C^§. S^K, iiLftifWR 
«#*»»atrii:fcJ:or, 7J^*^t6^S:^St 

[0117] £Ui, #^^^J^#^L=Sr^ 

[0118] 2£«TJSICJ: OP^® 

®t3ilffltftC:fc* J T^S. immX'^LKS. 
[0119] ^T4t, ^tV^M^T^HJ^ffl* 

LT t tot* o , mmmmztiz^ xa^\ 

JBrt ft fc*t(i . lUtte® Lfcif^fF 
If SO©ffliD^^#Kt^# "Cfc ft . 
[ 0 1 2 0 ] ^J^tSr«tft±T\ 2M 
*fffl5n*y h 1 0 0 fcov^^MMWwsfflftfett, M 

3zmizmm-t&com%xn%<, ^tw 

[0121] ##«fc«>, AISn^7 h^Wtf^ 
«^H1 5t@)i¥frti<. RSt^tfiaj-Cfi. MH 
Hf5*»4>±IDB, M^6. MR, #m7^lK#g|?8*^ 

1 14T'<0®I1^ r^ggj tu?t/\ hh«0B*(£«S 
tft, 4fcs *#^3*>#^jiSMS5l l*»ibft»raS!f 



(S.2) 501-138273 (P2001 -ch=& 



j&lim li:9T^A«l 2, JMU4, TH®1 
3, J£M1 satfJESfl 6*»4>*«»»£- ttEj 

10 12 2 3 ifc. Hll 6KI4, Aflio#7 h^ffitf) 
MKf 1 0£#L&^T-1I1 4fc*LfcWfc{±ffliit 

«»#ssL*v^*&^fe4. srfc, 01 5&tf01 6 

[0 123] 

Ja_ki¥fELfcJ:dfc. #3KHfc±ftlf, 
[0 1 24 ] ttz, *JKBtJ:Wr, 
[ 0 1 2 5 ] *fc. *iiilf, n*'-y 

to 1 2 6] *m&*nt£. o#>y h*^>^ 
[HHOffiJL&Kg] 

[113 ^B^njfitffiSfLftAHSiosK-/ MOO 
[02 ] *»W0^fctt3*i&ABffin#y M00 

[S3 3 ^mmmm&mwvtfv h i o otmmt 
h g s^wer^^Em-^ umxhh . 

CH4 1 ^JSW^SAISIM-y h 1 0 OtfJSJWs' 

[us 3 n#.y m o otfmmtmcowmm$co-M 



[H6 3 Dl'-yMOOtfflv^^lW^faX 

[H7 ] b i o om%i-m<ommmmt 

ma 3 mfflaa+nvtfv h i o o aw • fw# 
st. Jtm^mjt-rjyfaep^niKv h i o Q£t&>wb 

[09 ] SffBSJcosJ? 7 h 1 0 0#fc Sag»<D&ttW£ 
[01 0 ] #jp#tcn^-y b 1 0 O#0»£»gttMI 
[01 1 3 fWtnify b 1 0 Otf)S'MaS£j£G 0 

[Ei2 3 n#<y h i o o^*flersis««ya¥)ifcW 

[013] Stfla^fcfcftSOJif >y M00 t^Jfii 

J£¥S£0fl?U:i<7>T&l>. 
[014 3 «aa*ttJt«D#y N 1 0 OOSffigftK 

[0153 ahsu#7 biz^xmmfmmo 

[016 3 AHMp*-v btov^-C^Mflf^T^fllBtW 

®comzm!tmizKite®xh& . 

1-Stt, 2-«WBf3-W 

4-tKSffn-;Hlli 

7-fls»3-m. 8-)iwusfbrvf-«i 

9-JMWfn-;Hi. 1 0-JJSS3-W 

i i-mmvvrtb, i 2— wjmls— * 

1 3-«SSfK-yf-«. 14-*MII!I«fn-;HS 
1 5-#». 1 6-»m»|f3-« 
17- -JKRVt 7 f-« , l 8 - -ISWBHf o-/Hi 
19- -jiTOtr y ftt . 20- • wusfflf e 7 ^-w 
2 1 -jLwmo-Ajk, 2 2-jesi (^ig) 

5 2-MTOi--/b. 5 3-HrMP---yb 

6 2-«lfi^--7 b, 6 3-JSata^'yh 
8 0-M^-7h, 81-±Sfl«9I 

8 2--«@^ 

9 1, 9 2-«tt»*yt 
9 3-^-fey-9" 

1 OO-ATSMutfv h 




[H9] 
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